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AHHOTaUs

JuctunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHAs anreOpay BXOIUT B
0o0pa30oBaTeNbHYI0 MPOTPaMMy BBHICIIETO OOpa3oBaHHS — WporpamMmy OakanaBpuara IO
HaIpaBJICHUIO IMOArOTOBKK/  crenuaipbHocty  27.03.02 «YnpaBieHue Ka4yeCTBOM»
HanpaBieHHOCTH «[ludpoBoe KauyecTBO ¥ TPOSKTUPOBAHHME MPOMYKIUW». JlucuuminHa
peanmu3yetcs kadenpoit «Nely.

JlucuuinHa HareneHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHIUA:

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJTIFHBIC CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIMIUX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUYECHUI»

Conepkanve NHUCHMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C TEOpUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMH JIMHEMHBIX YPaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOMU ayreOpoii 1 aHATTUTHYECKOW T€OMETPHEH.

[IpenogaBanue MUCHUIUIMHBI MpelycMaTpuBaeT cieayroue (GopMmbl OpraHu3aluu
y4eOHOro Tpolecca: JeKyuu, Hpakmuyeckue 3aHAMUs, CaMOCMosmenvhas paboma
ooyuarwe2ocsl.

[IporpamMmmMoit IMCHUIUIMHBI TPETYCMOTPEHBI CIICIYIONIUME BUIBI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OO6miast TpyA0€MKOCTh OCBOCHHUSI JTUCIMIUIMHBI COCTABIISIET 5 3aueTHBIX enuHuil, 180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCEl cucTeMBbl BBICHIETO OOpa3OBaHUS COBPEMEHHOTO  CHEIHMAINCTa M H3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXCHHE; pAa3BUBAECT €ro CYETHBIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTeMaTHKa SIBJSIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OIMPAOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCEe OOJIBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)ke KOMIBIOTEpPHU3AIMEH MPaKTUYECKH BceX obmacTeil 3HaHMi. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JIMYHOCTH WENBIO TMOATOTOBKH IO JAHHOW TUCHUIUIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucummimHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCITUTIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU MM WX YacTsAMH. KoMIeTeHIMyu 1 MHANKATOPBl UX JIOCTHKEHUS TPUBEICHBI B
tabnurue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHUKATOPOB MX JIOCTUKECHUS

Kareropus Konmn
Kox n HanMeHoBaHNE NHIMKATOPA JOCTUKEHNUS
(rpynma) HaVMEHOBAHUE
KOMIIETCHIIUU
KOMIIETEHIIUHU KOMITETEHIINHU

VYK-2 Cnocoben
OTPEIENIATh KPYT
3aja4u B paMKax
IMOCTaBJICHHOM IICIIH
U BBIOMpAThH

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS [
pelIeHns TOCTaBIEHHBIX 3a7a4
YK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 ITOCTABICHHOU
ey U (opMyJIupoBaTh 3a/1a4u, KOTOpPbIE
HEOO0XOAUMO PELIUTD IS €€ JOCTHKEHUS
ONTUMAJIbHBIE
YHuBEpcabHbIE CHIOCOBBI X VYK-2.¥.3 ymeTs BbIABUTATh AIbTEPHATUBHBIC
KOMIIETEHIIUH BapHUaHTHI AEUCTBUH € 1eJIbI0 BBIOOPA ONTUMAIIBHBIX
pelIeHus, UCXOAs U3
CIOcO0OB peLIeHUs 33a4a4, B TOM YHCJIE C IOMOIIBIO

JICHCTBYIOIINX

HpaBOBiIX HOPM HU(POBBIX CPENICTB

O ) VK-2.B.2 BnageTr HaBbIKaMH BBIOOpA ONTUMATIEHOTO
criocoba perreHus 3a7a4 ¢ y4eTOM UMEIOIITNXCS

peCypcoB u

YCJIOBUI, pECYPCOB U OIrpaAHUYEHUI

OrpaHUYECHUN




2. Mecro nucuurumHbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU IPH
U3y4EHHUH B By3€ KaKuX JMOO0 AUCLUIUINH.
3HaHUsl, MOITYYEHHbIE IPU M3YyYEHUU MaTepuaia JAHHOM JUCLMILIMHBIL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
- Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00mEeM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeIeieHue 3T TPYA0SMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUILITHHbI

TpynoeMKocTh 1o

Bun yueGHO#I paboThI Bceero cemMecTpam
Nol
1 2 3
Oowan mpyooemKkocmup OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhule 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nekiuu (JI), (dac) 8 8
npakTudeckue/cemunapckue 3anatus  (I13), 8 8
(dac)

nabopaTtopHbie paboTsl (JIP), (yac)

KypcoBoi nmpoekt (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 155 155
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.%*%*)

4. CopneprxaHue JUCHUIUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH TUCLUIUIMHBI 10 pa3/ielaM U BUIaM 3aHSATHI.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3gensl, TeMBI TUCITUIIINHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (gac) (gac)
Cemectp 1

Pazgen 1. KoMmekcHble uncna u 2 2 20
MaTpPHIIbI
Pasgein 2. Cuctemsbl TMHENHBIX 1 2 20
YpaBHEHUH
Pazgen 3. JIunelinsie nmpocTpaHcTBa 1 0 30
Pasnen 4. Bekrops! 1 1 20
Pasnen 5. Ipsmas Ha IUIOCKOCTH 1 1 20
Paznen 6. [Ipsimast U IUIOCKOCTD B 1 2 20
NPOCTPAHCTBE




Paszen 7. KpuBble BTOpOTO Mopsiika 1 0 25

Hroro B cemectpe: 8 8 155

Utoro: 8 8 0 0 155

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa
Howmep paznena HaszBanue u conepxkanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. ITonsiTe KOMIIEKCHOTO uncia. JIeicTBus Haj KOMIUIEKCHBIMU YKCJIaMU B
anreOpandeckoit ¢dopme. JlelicTBHS Haa KOMIUICKCHBIMH YHCIIAMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMIIJIEKCHOT'O YHCIa.
[Tousitue matpunpl. JluHelHble omnepanuu Haja maTpuuamu. JluHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MATpPHLl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOXeHue Matpuil. MHOTOWIEHBI OT KBaJIPATHBIX MaTPHIL

2. Onpenenurenu u ux cporictsa. O0parHas MaTpuua. Pemenue npocreimmx
MaTpPUYHBIX ypaBHEHUH. MaTpuuHbIi METOJ PpEUICHMs JIMHEHHBIX
YpPaBHEHU.

Meron Kpamepa. Meron I'aycca.
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBl KBaJAPATHBIX MaTpUL.
DyHKIUY OT KBaJIPaTHBIX MAaTPHUIL

3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMs. Marpuua  JIMHEHHOro
peoOpa3oBaHMUs.

4. I'eomeTrprueckue BekTopbl. OCHOBHBIE ONpeaencHus. JInHelHble onepanun

HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpoB. basuc. KoopauHatsl.
CucreMpl KOOpAMHAT HA IJIOCKOCTH U B IPOCTPAHCTBE

CkansipHOE NpOoM3BEIeHIE BEKTOPOB. BekTopHOE Mpon3BeieHNE BEKTOPOB.
CMenianHO€ IPOU3BEIEHUE BEKTOPOB.

5. VYpaBHeHMsI NpPSIMON Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJICHHE ypaBHEHUU
IPSIMOM.

VYron Mexay NpsMbIMU Ha IUNIOCKOCTH. PaccTosiHME OT TOUKM 10 IpSAMOM Ha
w1ockocTu. PaccrosiHue Mexay napasuieIbHbIMU MPSIMBIMU.

6. YpaBHEHHMsI IIIOCKOCTH. 3aaHUE IPSIMOK B TPOCTPAHCTBE.

VYroa Mexy IIOCKOCTIMU. YTOI MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIY MNpsSMOMl M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM 110 IJIOCKOCTH.
PaccrosiHre mMexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
JI0 IPSIMOM B ITPOCTPAHCTBE.

7. Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOM BTOPOTO
nopsaka. KaHoHnueckne ypaBHEHUsI KpUBOM BTOPOTrO MOPsIKa

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS



TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

N3 Hux Ne
@OpMBIIPAKTH o
Ne . Tpynoem- | mpakTHYECKOM | pa3aena
i Templ IpakTUYECKUX 3aHATUI H4ECKHX KocTh, (4ac)| moarotoskn, | mucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILICKCHBIMU Pemenue
YHCllaMU B alireOpandeckon 3a1a4
dopme. Tpuronomerpudeckas
dhopmMa KOMIUIEKCHOTO YHCIIa. 1 1
JleicTBusl HaJ KOMITJIEKCHBIMU
YUCIaMH B
TPUTOHOMETPHUUYECKOU (opme
2. JIuHeiiHbIe onepamnu Haj Pemrenue
MaTpPULIAMHU. 3a1a4 1 1
TpaHcioHMpOBaHUE MATPULL.
YMHOKEHUE MATPHUI]
3. Brruncnenue onpenenureneu. Pemenue
O6parnas matpuiia. Pemenne 3a1a4 1 2
MaTpPUYHBIX YPABHEHMII.
4. Martpuusslii METOA pEeLICHUS Pewmenne
CUCTEM JIMHEHHBIX YPaBHEHUH. 3a1a4 1 5
Meron Kpamepa. Merog
l'aycca
S. Paznoxxenue BEKTOpOB 110 Pemenue
6azucy. Beruucnenue 3a1a4
KOOpJMHAT TOYEK B 00IIeH
JIEKapTOBOI cucTteMe 1 4
koopauHat. CkanspHoe
IIPOU3BEICHNE BEKTOPOB.
BekropHoe u cmenianHoe
ITPOU3BENCHUS BEKTOPOB
6. YpaBHeHHUs IPAMOU Ha Pewenue
MJIOCKOCTH. 3a7]a4M Ha MPSMYIO 3a1a4 1 5
Ha TJIOCKOCTH
7. [IpsiMas 1 MIIOCKOCTH B Pemenne 2 6
IIPOCTPAHCTBE 3a/1a4
Bcero: 8
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBEIECHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HaunmenoBanue 1a60paTopHbIX paboT TpynoeMKoCT®, | MPAKTHHECKOH | pasaera
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO




Bceero \ \

4.5. KypcoBoe NMpoeKTHpOBaHNE/ BBHITTOJIHEHHE KyPCOBOH PabOTHI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEIECHBI B TabIUIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKOoro MmaTepuania
40 40
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13) 10 10
KonTponbubie pabotel 3a0uHNKOB (KP3) 20 20
IToaroroBka K MpoOMeEXyTOYHOU
45 45
atrecrauuu (I1A)
Bcero: 155 155

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aroImuXCsl M0 JUCIMITIMHE (MOIYIIIO)
Y4eOHO-METOAMYECKNE MaTepHalibl Il CaMOCTOSITENIbHOM paboThl 00YyYaroIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIIE 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUHN

Kommuectso
JK3EMIULIPOB B
UI;]_I[_HSJ):[I:;eC bubnuorpadudeckas ccpuiika OubmoTeKe
(KpoMe AEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22.151 642 COopHUK 33729 IO aHATUTHYECKON TEOMETPHH U
TUHeHoH anrebpe: Yueo. mocooue / [lon pen. 1.B.
Bexnemumiena. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
VK KazakoB A.5l, Makaposa M.B. MaTtemartuka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutndeckoil reomeTpuu 1 OBC Jlanp
m/book/58162 JIMHEHRHON anreOpsl. [DIeKTpOHHEIH pecypc] —



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | bekmemurmiepa, JI.A. COOpHUK 32134 [T0 aHATHTHIECKOM OBC Jlanp
m/book/72575 TCOMETPHH U JIMHEHHOM anreOpe. [DNeKTpOHHEIH pecypc|

/ J1LA. Bexnemurnena, /I.B. bexnemuies, A.1O.

ITerpoBuy, U.A. Uybapos. — Dnextpon. nan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosuxkos, A. 1. Hauana nuHelinoit anreGpsl 1 OBC Jlanp
m/book/71997 aHAJTUTUYECKast TEOMETPHS : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBIMICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTY/ICHTOB BY30B : yuebHoe mocobdue / V. B. UBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; TTOA

penakmueii . B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAs OBC Jlanp
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101 —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc aHanuTu4aeckoii reoMeTpUuH U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueonuk / J{. B. beknemuries. —

13-e u3n., ucnp. — Canxkr-IlerepOypr : Jlanp, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicmas matematuka. JInHeitHas 3BC Jlanb

om/book/48192 anreOpa U aHAJTMTHYECKAsi TeOMETpHs : yuyeOHOe mocodue
/II. C. I'eBopksiH. — Mocksa : ®DUSMATIJIUT, 2011. —
208 c.

https://urait.ru/bco | JIuneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:

de/436467 y4eOHHK U NpakTHKyM s By30B / E. I'. [TnoTHuKoBa, A.
I1. ViBanos, B. B. JlorunoBa, A. B. Mopo3oBa; mox
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, . X. Jluneiinas anrebpa u

0de/493221 aHAJIMTHYECKast TeOMETPUS: yaeOHOe TocoOHe /st
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ u31.,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u

00de/434042 aHanuTH4YecKas reomeTpusi. COOpHUK 3a1aHui:
yuebHoe rmocobue s OakanaBpuara u crieluaguTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo FOpaiirt, 2019. - 110 c.

https://urait.ru/bc | Jlyosiruna, E. H. Jluneiinas anrebpa: yueOHOe

00de/430892 noco6wue aisi By3oB / E. H. JIyosiruna, E. M.

BeuromoB. - 2-¢ u3a. - Mocksa : U3gareinscTBo
Opaiit, 2019. - 150 ¢

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHEeT»



http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOMUMBIX [UIi OCBOCHUS HCIHILINHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHYECKUT TOPTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTO0 NpPH OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmume 10.

Tabnuna 10— [lepeueHs mporpaMmMHOTo 00€CIICUCHIS
Ne /i HanmenoBanme
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

9BbC Jlann

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO TUNA, 3aHATUH | yi. [actemnno, a. 15,
CEMMHApCKOrO  THIA, TPYNIOBBIX W  WHAMBUIYAJIbHBIX
KOHCYNbTAllU{, TEKYIIEr0 KOHTPOJSI M IPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas —MeOenb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIOyKalme  JUis
npeacTaBieHus yueOHoW HMHpopMauyu OOJIBIION ayIUTOPUU;
HabOp JIEMOHCTPAIIMOHHOT0 000PYIOBaHUS

2 | YueOHast ayauTopus s MPAaKTUYECKUX 3aHATUH, 3aHATHH | yi. [actemno, 1. 15,
CEMHHApCKOr0  TWUMA, TPYNNOBBIX W  HHAUBUIYaJbHBIX
KOHCYJIbTallMii, TEKYIIEro KOHTPOJIS M IMPOMEXKYTOYHOU
arrectaruu. OcHamenne: Crnenuanu3upoBaHHas MeOenb;
TEXHUYECKHE  CpelAcTBa  OOy4eHus,  ClIyxamue  JUis
npesicTaBiIeHus] yueOHoW MHQpopManuu OOJBIION ayAUTOPHH;



http://www.math-net.ru/
http://e.lanbook.com/

MePEHOCHOM Ha0OP IEMOHCTPAIITMOHHOTO 00OPYI0OBAHMS

10. Onenounsie cpeAcTBa AJIs MPOBEICHHS IPOMEXYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS TPOBEACHUS HNPOMEXKYTOUHOH aTTECTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuie 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIS NPOBEICHUS IPOMEKYTOYHOM aTTECTALINH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB

DK3aMeH

Cnucok BOMPOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromMMUCs TMpUMEHSeTcsl 5-0auibHas HIKaja OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS

100-0ayuipHass  mkaia

MOI[ynBHO-prITPIHFOBOfI CHCTCMbI yHI/IBepCI/ITeTa, [mpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

5-0ayupHad mIKama

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMIH

«OTJIIMYHO»
<(Ga4YTCHO»

— oOyuaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIISI0BATEIIHFHO U TPAMOTHO €T'0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHbBIC MOJIOKEHHSI C TPAKTUICCKOM
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPAaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIQJICET CHCTEMOH CIIeMATN3NPOBAHHBIX TTOHSITHH.

«yZI0BJIETBOPUTEITHHOY
«BaYTEHO»

— o0Oyyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIUOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTHYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOH 4YacTH MPOTPAaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HaY4YHbIE MTOJIOKECHHUS,;

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.




10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH UHBIE MAaTEPHUATIBL.
Bompocsr (3amaun) asis s5K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [Tepedens BOompocoB (3a1a4) IS IK3aMeHa Kon
MHJMKaTopa
YK-2.V.1

3amanue 1.

1) BbIYKCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu

(54 2i)=* (6 + 5i)

Otget: 20+37i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MPOU3BEICHUSI KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIlMCH paBHA ITPOU3BEAECHUIO AEHCTBUTEIBHBIX YaCTEN
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
Otser: Hesepno (BepHBIM O0TBETOM AABJIAAETCSH
yTrBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEACHHUSA
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu
BbIYMCJISCTCH KaK Pa3HOCTh NPOMN3BeIeHUs
AeHCTBUTEJbHBIX YACTel U MPOM3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTeEJIEN»).

3aganue 2.

1) BbIYHCIUTH MPOU3BECHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu

1. (7 — 4i) = (1 +3i)

2)

1)

2)

OtBer: 19+17i

Bepno nu yrBepxkaenue: «JleicTBUTENbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCH BBIYHCIIAETCS KaK PA3HOCTh ITPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
cOMHOXkHUTeNe». OTBET apryMeHTUpYHTe.

OtBer: BepHo (BepHbIM OTBETOM SIBJISICTCSl YTBepP:KICHHE:
«/leficTBUTEeIbHAsE YACTh MNPOM3BEICHUS KOMILIEKCHBIX
yucesa B ajaredpanvyeckoi gopme 3anucu BbIYHCIACTCH KaK
PAa3HOCThL NPOU3BEACHHMSA JACHCTBUTEJbHBIX YacTed H
NPOM3BeleHUs] MHUMBbIX YacTel COMHOXKUTEJIe»).

3amanue 3.

BbrauciuTh nponsBeieHre KOMIUIEKCHBIX YHCET B
anreOpanyeckoit popme 3arucu
(7 + 4i) = (4 — 30)

OrBer: 40-5i

Bepno nu yrBepkaeHue: «JleicTBUTENbHAS YacTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEIN B anredpandeckoit popme
3alMCH BBIYUCIIIETCS KaK CyMMa MPOU3BEICHUS




JICUCTBUTENIbHBIX YACTEW U MPOU3BEICHUSI MHUMBIX YacTei
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KIeHHUE:
«/leificTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCesl B
anredopanyeckoil ¢Gopme 3anucH BBIYHC/ISAETCHA KaK Pa3HOCTb
NPoW3BeleHUs1 eCTBUTENbHBIX 4YacTell M TNPOM3BeIeHUs!
MHHUMBIX YacTell COMHOKMTeEJIe»).

3ananue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMIUICKCHBIX YHCET B

anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OTtBer: 52-77i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIIMCHU BBIYMCIIACTCS KaK IPOU3BEICHNSI MHUMBIX 4acTEeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: HesepHo (BepHBIM 0TBETOM SIBJISIETCS
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh TNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NPou3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTel
COMHOIKHUTeJIei»).

3amanue 5.

1) BbIYHCIUTD IPOU3BEICHUEC KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3amnucu
(94 6i)+ (2 —7i)

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «IIpou3BeneHre KOMIUICKCHBIX YHCET
B ajredpanyeckoil Gopme 3amuch MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUMCIICHUS TPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUDPYWTE.

Otgser: BepHo (IpH 3TOM HYKHO YYHTHIBATh, 4TO i2= - 1)

3aganue.
1) BbBIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCET.

a, = S{cusE + i sin E] n Z,= ?{cus;+ i s:'n;]
OtBeT: 35((‘05‘5 + i sin Eﬁ) = 35i
2) BepHo nm yrtBepkaeHHe: «Jlis BBIYHMCICHUS TPOU3BEICHUS

KOMIUIEKCHBIX ~ 4YHCel ~ HEeoOXOAMMO  3amucaTh HUX B
anredpandyeckoM Bujie». OTBET apryMeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBEpP KICHHUE:

VK-2.B.2




«IIpu BBIYMCIEHHMH TNPOU3BEAEHUS] KOMILUIEKCHBIX 4YHCeJl B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara
BBIYMCJSAETCS KAaK MpOU3BeleHHe MOAYyJed MHOXKUTeJel, a
apryMeHT Y CJIa PABEH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JacTHOE KOMIIJIEKCHBIX qucell B
TPUTOHOMETPUYECKOH (hopMe 3arucu.

Z, 1D(cas§+ i s:'ng]

T . . 13
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3+i
2) Bepuo nm yrtBepkacHue: «[Ipu  BBIYMCICHHMH YacTHOTO
KOMIUIEKCHBIX YHMCEII MOYJIb U apIyMEHT Pe3yJibTaTa SBIIAIOTCS
pe3yJbTaTaMH AeJIEHUS MOAYJIS AEIMMOr0 Ha MOAYJIb IE€IUTENs
U apryMeHTa JAeJuMOro Ha aprymMeHT paeauresns». Otser
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpn BBIYHCIEHUM 4YACTHOIO KOMILUIEKCHBIX 4Hce]l MOIYJb
pe3yJbTaTa fBJISETCH pe3yibTaTaM JAeJeHHsT MOAYJISA AeJTUMOI0
HAa MOAYJIb JeJHTeJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJTUTENIsI U APTYMEHTA eJTUMOI0»).

VYK-2.B.2

Kak Ha3piBaeTcst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIIas
BUJ 7z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOMU 3aIHUCH [z| U @?

OTtBer: PopMa 3aNUCH KOMILIEKCHOTO YHCJIa, UMEIOIIAsi B/
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /1€ |z| —
MOAYJ1b KOMILUIEKCHOTO YHMCJIA, (@ — APTYMEHT KOMILJIEKCHOI0
4ncIa

VK-2.3.1

Pe3ynbpTaT KaKkoil onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH MOYKET
OBITH 3alIMCaH B BUJIC

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

Oteer: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALMS
YMHOKE€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-2.3.1

Pe3yabTaT Kakoi onepanuyu HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITH 3amucaH B BUIE |Z1]:[Z2| (COS(@1-@2) + isin(p1-92)) ?
OtBeT: B TakoM BH/I€e MOKeT ObITH 3aIIMCAHA ONEPAIHST
JeJIEHHs] KOMIJIEKCHBIX YHCea Z1 | Z2.

VK-2.3.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHYECKO hopmax:

v 3 1 T T
g = ?+ i E = 'L{cusE+:'5:'nE]
Hatinute 12-10 cTenens uncna Z
OTtset:1

2) Kakyro ¢popmy 3amucu 4nca Bbl Hcroiab3oBamn? OO0ocHyiiTe
CBOM BBIOOP

YK-2.V.1
VK-2.B.2




Otgset: IIpu BO3BeJeHUM KOMILJIEKCHBIX YHCeJI B CTeNeHb 0oJiee
PALMOHAJIBLHO MCIO0Jb30BATH TPUTOHOMETPHUUYECKYI0 hopMy
3alUCH U 1eliCTBOBATH M0 CJIeAYyI0IeMy MPaBuJIy: Npu
BO3BeJIeHUH KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJIb YHCJIa
BO3BOJIUTCS B 3Ty CTeNeHb, AprYMEHT YMHOKAEeTCsl Ha
nmoKa3aTeJib CTeleHH.

Eciau e ucnosab3oBath ajaredopanyeckyro ¢Gopmy 3anucu, To
He00X0UMO B TaHHOM cJiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ceos.

3amanue 2.
1) KomruiekcHOE YnCIio Z 3alicaHo B anreOpanyeckon u B
TPUTOHOMETPHUUECKOH opmax:
'3 iy

Z=54+i53/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyto ¢popmMy 3ammucu 9uciia Bbl HCIojbp30Bain? O00CHy#Te
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNeHb OoJiee
PALMOHAJBHO UCI0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3allMCH U IeliCTBOBATH MO CJIeAYI0IIeMY NPaBUJLy: IPH
BO3Be/IcHUM KOMILIEKCHOT0 YHMCJIa B cCTelleHb MOAYJIb YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APT'YMEHT YMHOKAETCS Ha
N0KAa3aTeJlb CTeleHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0MMO B JaHHOM cJjIiy4ae 3 pa3a YMHOKUTb YHCJIO CAMO Ha
ce0s1 (MM UCIO0JIb30BaTh (OPMYJIy COKPALIEHHOTO0 YMHOXKEHH )

3amaunue 1.
1) Haiitu matpuny € = 44 + 3B" rze
2 —2
10 2y,
a=(2, 3 5)B=|—1 3
—3
OtBeT:
(10 -3 17
C_(—m 21 —21)

2) BsiOepuTte u3 crrcka HUPPOBBIE CPEACTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otsert: b) Wolfram Mathematica

3amanue 2.
1. Haittu matpuny C = 44 — 5B rnie

YK-2.3.1
VK-2.V.3




OtBer:

c=(s %5 )

2. BriGepute u3 crivcka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IIPUMCEHCHBI JJIs pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny C = 24 + 3B% rae

2 -2
a=(4 3 e=( ¥)

—4 -3

OrtBer:

8 5 —8
€= (—m 18 —15}
2. Bri6epute u3 ciricka uQpoBbIe CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

1. Haittu matpumy € = 34 — 5B% rne

1 -2
a-(4 3 2e-(a 5)

—3
Ortser:
_ {2 5 -9
€= ( 4 -6 6 )
2. Bri6epute u3 cnricka 1M@poBbIe CPEICTBA, KOTOPHIE MOTYT

OBITh MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 5.

1. Haiitu matpuny € = 44 + 3B" rze

OTBeT:

1 -2
a4 4 2)e-(a )

-3




7 13 17
C:(—M 24 —25}

2. BriGepure u3 crincka mudpoBbie cpesicTBa, KOTOPBIE MOTYT
OBITH IIPUMCEHCHBI JJIs pCHICHUA ,I[aHHOfI 3a1a4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT ACUCTBUHN HAJ MAaTPUIIAMH. VYK-2.3.1
A+0=...
OtBeT: A
2. 3anummTe pe3yabTaT ACHCTBUN HAJl MAaTPHUIIAMHU
A+ (-A)=
OTtser: 0
3. Tpomomxwure hopmyry
9.
7(A+B)=
OtBer:. 7A+7B
4. Tlpomomxute Gpopmymiy
5A-5B=
OtBet: 5(A-B)
5. Ilpomomxute popmyny
2 X(4A)=
OtBer: 8A
3amanue 1. YK-2.V.3
1) Haiitu npousBenenue Matpuil A * B, rie
2 5
0 -2 —4
a=( ) B= (u —z)
2 4 5 ——_—
OtBeT:
_/—8 4

AB = (14 13)

2) Bribepute U3 crrcka IU(POBbIE CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pelIeHus JaHHOoU 3agaun. O6ocHyiiTe
BbIOOp 1M (ppoBOTO CpencTBa

10. a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pellieHusl JaHHO 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OPMEHTHPOBAHHYI0 HA
NMOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB € BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

3amanue 2.
1) Haiitu npousBenenue marpuit A * B, ryie

L 4 3
A:G‘ 32 03) 5= ; —02)

Otger:
_—11 4

aB = — 3]

2) Beibepute u3 crircka nu(poBbIe CPEACTBA, KOTOPHIE MOT'YT

OBITH IIPUMCEHCHBI JJIs pCHICHUA HaHHOﬁ 3aJa4du.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4yu oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAOIIEE
00J1b1I01T HA0OP MaTeMaTHYeCKHX PYHKLHH B TOM 4YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 3.
1) Haiitu npousBenenue Matpui 4 * B, rie

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 —
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure U3 crricka 1(POBbIE CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJI51 peleHus 1aHHo 3axa4u oTHocuTcest Wolfram
Mathematica- nporpammHoe odecnieueHune, BKJIOYaIOLIee
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YAJIbHBIM COIIPOBOKIACHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rae

4 5
0 -2 -3
A=( ]B= 1 —3)
2 —4 0
3 0
OTtBer:



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

—-11 6 ]
4 22
2) BeiGepuTte u3 crincka udpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.
a) Microsoft Access
b) Microsoft PowerPoint
c) Wolfram Mathematica

Aﬂz(

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe odecneyeHnne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM aJiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3agaHue 5.
Hatitu npousBenenue marpuil A * B, rye
2 3
4 —1 —4
Sy B P
1 —4 0
2 0
OTtBer:
-1 14
AB'_(—Z 11)

2. BeiGepute U3 criucka nudpoBeie CPeaCcCTBa, KOTOPBIE MOTYT OBITH
MMPUMCHCHBI JJIA PCIICHHA I[aHHofI 3aJa4u.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JAaHHOM 3aaa4yu oTHOcuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3agandue 1.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHY#HTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

J1st TOro 4toObl BHIYUCIMTH ONpe/eMTe]b BTOPOro MOpsiaiKa
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3aganue 2.

YK-2.V.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIBI

o
4 —5

OrtBer: -22
2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHIYMCINTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeeHUs 3J1eMEHTOB IVIABHOM IMATOHAIU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (M000YHO)
AUATOHAJIN

3ananue 3.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIbI
1 —3‘

5

OtBet: 23

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

J1st TOro 4ro0bl BHIYHMCJINTH ONpele/iuTe/lb BTOPOro MopsiaKa
Heo0X0IMMO M3 NMPOU3BeAeHHUSs 3J1eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MPOM3BeJAeHHE 3JJIEMEHTOB BTOpOoil  (1M0004HOI)
ANATrOHAJIN

3ananue 4.
1) Haiitu onpenenurens 2-ro0 MOPSIIKA MATPHUIIBI

|t ol
—14 -8
OtBert: 0

2) OO6ocHyiTe KaK BEIYHCIUTD OMPEACIUTENb BTOPOTrO MOPS/IKA.

Ortser:

Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
HEe00X0IMMO U3 NPOU3BEICHHUS JJIEMEHTOB IIABHON ANArOHAIN
BbIYeCTh TMpPOM3Be/lecHHE 3JIeMEHTOB BTOpOi  (1M0004HOIN)
AAATOHAJIN

3ananue 5.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
o 3l
10 3
OtBer: -5

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENIh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4ro0bl BHIYMCINTH ONpele/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS JJIEMEHTOB IVIABHOI ANAarOHaJIH
BbIYECTh INPOM3BeJCHHE JJIEMEHTOB BTOpPOil  (1M0004HOI)




AHATOHAJJIH

YK-2.V.1
1 2 -1
3amanue: naHa Mmatpuna | 3 1 2
4 -2 5
Haiinurte anrebpandeckue TOMOTHEHUS:
OtBet: 9
2. Ay
12. Oteert: -7
3. Ay
Oteert: -5
4- A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? YK-2.3.1
13. OTBeT: onpeaeuTeIb TPEYTroJbHOI MATPUIIbI PABEH
NMPOU3BeIEHUI0 3JIEMEHTOB IJIABHOM TMATOHAJIN.
O6o3HaunM Ay, As, ..., A, — CTPOKH MATPULIBI M €Ly; fo; ;O - VK-2.3.1
JNIEWCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uucen, cpeiu KOTOPBIX €CTh XOTS-
OBl OJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHWHAS
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +---+ CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM cilydyae Ha3bpIBatOTCSI CTPOKHA MAaTPULIbI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCSH JIMHEHHO
3aBHCHMBIMHU
IycTs MaTpuibl A u A y0BIeTBOPSIOT YCIOBHIO YVK-2.3.1
A'A1=A1TA=E, rne E — enuununas MaTpHIia n -ro NOpsJIKa.
15. Kaxk Ha3bIBatOTCS Takue MaTpULbI?
OtBer: Takue MaTpuIbl HA3BIBAKTCHA 00PATHLIMH MATPUIIAMU
110 OTHOIIEHHUIO APYT K ApYry (A — o6paTHasi K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B, rue YK-2.V.1
-1 2 -7 —4
a=(Z, 5) &=( )
16. —2 5 —-17 -9

OTtBer:

x=(5 5)




3amanwue 2. Hatitu matpuity X u3 ypaBHenus 4 = X = B, e
(1 2 {9 —4
A_(E —4} 5_(23 10)
OtBer:
(5 2
X = [_2 _1)
3amanwue 3. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —4} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypaBHenust 4 * X = B rue
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 19)
OTBer:
(5 4
X = [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rnue
1 -3 14 5
A= B=
(2 —8) (34 12)
OTtBer:
(5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, Kak0e U3
KOTOPBIX SIBJISIETCS JIMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-2.3.1

18.

Kakue MeTo/bI perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHU BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs] CUCTEM JHHEHHBIX ajJlredpanvecKux
ypaBHeHnuii: metoa Kpamepa, meton I'aycca, MeToq MAaTPUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM 00PATHOM MATPHUIIbI).

YK-2.3.1

19.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENHBIX ypaBHEeHUN. Kakoil MeTo1 pelieHnst CUCTEMbI JTUHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI PaBEH HYJIIO?

OtBer: Ecam onpeaeanTesib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJIbKO METO/ UCCJIeJ0BAHUS CHCTEMbI
JIMHEHHBbIX ypaBHeHuii 'aycca, npyrue Mmeroasl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBaJIPaTHAsA M ONPeIeJUTE]b €€ He PABeH HYJII0.

VK-2.V.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEeHUN. Kakoil METOI pelIeHNs] CUCTEMBI JTUHEHHBIX
anreOpanyeckux ypaBHEHUH MPUMEHSIOTCS B TOM clydae, €Cliiu
MaTpHULa CUCTEMBI HE ABJISIETCS] KBAIPATHOM?

VK-2.V.3




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJbKO METO/ HCCIe10BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

IIpu KaKOM yCJIIOBUM OJTHOPOJHAsI CUCTEMA JIMHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE peulcHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYyJIeBOe pPelleHHe TOIAa H TOJIbKO TOIa, KOrjaa e€é panr
MEHbIIIe YHCJIA HEU3BECTHBIX.

VK-2.3.1

22.

Kaxk HaspIiBaeTcs IByMepHas cucTeMa KOOPJAMHAT, B KOTOPOM
Kaxxaas TOUKa Ha IIJIOCKOCTHU OHpCI[ﬁJISIGTC}I ABYMA qucijiamMu -
TIOJISIPHBIM YTJIOM M MOJISIPHBIM PagrycoM?

Oter: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)K/1asi TOUKa B
IIPOCTPAHCTBE OIpeaeIsseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VK-2.3.1

24,

UYrto Takoe BeKTOp?
OtBer: BekTOpOM Ha3bIBaeTCsl HANIPABJICHHBbIH OTPE30K.

VK-2.3.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAAET C €T0
KOHIIOM?

OTtBeT: BekTop, HAYA/I0 KOTOPOro COBNAJAET C €r0 KOHI[OM,
Ha3bIBaeTCs HYJ1eBbIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoii popmyiie onpeaenseTcs CKaIsIpHOe TPOU3BEICHNE
BEKTOPOB?
OtBer: CkasnsipHoe NpousBe/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |E| * COS

VK-2.3.1

217.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEICHUE

BEKTOPOB @ M b , €CITH M3BECTHBI KOOPJMHATEI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHe BEKTOPOB Ompee/isieTcsl mo
dopmyne a,b, +a,b, + a_ b,

YK-2.3.1

28.

ITo kakoit popmyiie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, z2)?

OtBer: BekTOpHOE NMPOM3BeIeHUE BEKTOPOB OIpeesIseTcs 110
popmy.re
i j ok
Xy M E
Xy Vo E,

YK-2.3.1

29.

[To kakoit popmyIie orpeenseTcsi MOayJb BEKTOPHOTO
IIPOU3BEJICHUS] BEKTOPOB?

VK-2.3.1




OTtBer: BemunHa Mo1yJisi BEKTOPHOTO MPOM3BeIeHM I
BEKTOPOB onpenesiercs mo gopmyue |dl = |b| = sin(ab)

UeMy paBHO pacCTOSIHUE OT TOYKH 10 MPSAMOA? YK-2.3.1
30. Oteet: PaccTosinue 0T TOYKH 10 MPSIMOii PAaBHO JIJINHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA MPAMYI0.
3amanne 1. CocTaBUTh ypaBHEHHE MPSMOM MPOXOASIICH uepes YK-2.3.1
x+2 y—9
Touky M(2,4) 1 nepueHaUKYIAPHOM IPAMOI — = vy
OtBer 3ammcaTh B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Ortser:
¥y=-1,25x+6,5
3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM MNPOXOASAIIEH uepes
TOYKY M(1,—4) u HEPIEH UK YIIAPHOM IpsAMOi
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 UIIIEeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CocCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASAIICH uepes
x+16 y—9
touky M(—1,—3) 1 mapaienbHON IPAMOi : = =
3L OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:
¥y=1,25x—1,75
3amanue 4. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
touky M(1,—1) u nepreHaUKYIAPHOI npsiMoit ¥ = —5x + 2,
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=02x—-1,2
3amanue 5. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
x+1 y—6
touky M(3,1) u nepreHIuKyISIPHON MPAMOiA — - i
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSAMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
y=-1,25x+4,75
KaknM ypaBHEHMEM OMMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX YK-2.3.1
KoopauHaTtax (X, Y, z)?
32. OTtBer: B 1ekapTOBBIX KOOPAMHATAX YPABHEHHUE MJIOCKOCTH

(KaHOHHYeCKOoe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0




33.

ChopmynupyiiTe  HEOOXOIMMOE W  JIOCTAaTOYHOE  YCIIOBHE
MapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

OTtBer:

Jliist Toro, 4To0LI MPSAMasi M IUVIOCKOCTh OBLIH NMapalielbHbI,
He00X0AMMO H [J0CTATOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH M  HANPABJSIOMIMA BeKTOpP MNpPAMOi  ObLIM
neprneHnKyJIAPHbI.

YK-2.3.1

34.

Kakum ypaBHeHHEM ONHUCHIBAETCS NpsMas, MPOXOoIdlias uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHe NPAMOM, Mpoxoasiiieil yepe3 Touky (Xo, Yo,
Z0) M UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) uMeeT BU {”=}}“= 0
m mn

YK-2.3.1

35.

KakuM ypaBHEHHEM ONHUCHIBACTCS MPsIMast, TIPOXOIAIIAst Yepe3 JIBE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

OTtBeT: YpaBHeHHe NPSIMOM, NPOXOAsLIel Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VK-2.3.1

36.

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C IIOMOIIBIO JIBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MJI0CKOCTel — 3To
ypaBHeHHe MPSIMOIi B MPOCTPAHCTBE

VK-2.3.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

OTBeT: yroJ Mex1y NpsiMbIMH MOKHO HAWTH U3 (popMy.JIbl
arsig

|ﬂ__|'i|Tz_|l, rae iy M (i, — HAMPaBJISAIOIINE BEKTOPbI
1 z

Cos@ =

NPSAIMBIX

VK-2.3.1

38.

Hopwmaib k mmockoctu umeet koopauHaThl (A, B, C); koopauHaThI
HaIpaBJsitoIero Bekropa npsimoid (I,m,n)/

C nomol1pio Kakoi (OpMyJibl MOXKHO HAaUTH YToJd MEXAY IPSIMON U
IJIOCKOCTBIO?

OTBeT: YyroJ Mexxay NpsiMOii H IVIOCKOCTHIO MOKHO HAWTH U3

(opmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

VK-2.3.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Oteer: PaCcTosiHue OT TOYKH /10 IVIOCKOCTH PABHO
|Ax, 4By, +Czy+D|
VATIE +CT
(Xo, Yo, Zo) KOOPAWHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaH K MIIOCKOCTH;

VK-2.3.1

40.

Hanummnre kaHOHHMYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KaHOHMYecKOe ypaBHEHHUE YJIJIMIICA MMeeT BU/
2 y?
a® b?

VK-2.3.1




Hanummre kaHOHHYECKOE ypaBHEHUE TMIIEPOOPHI.
Oteer: KaHoHH4YecKkoe ypaBHeHHe THIIEeP00JIbI HMeeT BUJ

YK-2.3.1

41. ¥ y? .
a® b?
Hanumure kaHoHMYECKOe ypaBHEHHUE MapaloIIbl. YK-2.3.1
42. OTtBer: KaHoOHM4YecKkoOe ypaBHeHHE MapadoJIbl UMeeT BHJL
y:=2px
Bompocsr (3agaun) asis 3aueta / mud . 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera
Kon
Ne /i [epeuens BompocoB (3agay) i 3ayera / nud . 3agera
p p (3ana9) 1 Andd VHIUKATOPa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTHUPOBAHUS/BHIOIHEHUS KypCOBOW pabOThI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM paboThl

Ne /i [TpuMepHBIii IepedeHb TeM IJIsi KypPCOBOTO MPOSKTHPOBAHUS/BBITOTHEHHUS
B KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IPOBCACHHUA HpOMC)KYTOIIHOfI arrectaliukn B BHUAC TCCTUPOBAHHA

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpuMepHbIii epeyeHb BONPOCOB AJIs TECTOB

Ne . Kon
[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
/a WHIUKAaTOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Jlana matpuna 1) as VK-2.V.1
2) -ay
_ (“11 ﬂ"1:J
A= .
flyy gz 3) a
11
E€ anreGpamueckoe
JOTIOTHEHHE Ass 4) —ay
aBHO. ..

p Otser: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)

2 | U3 npuBeaéHHBIX dy;  djp VYK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 az
CYILLIECTBYIOT Y




MAaTpHIL. ..

da3

0 Ag3

dg9 Ay Ayg3
3) 0 ay

o o

dz3
dgg

2
B2z

fyy 3
4) (ﬂzl ﬂ:a)
0 0 0

OTtBet: 3)

(Muactpykius: IlpounTaiite TEKCT, BhIOSPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kakum METOI0M

MOXHO PCIINTDH
CUCTEMY,
OIpEEIINTEND
OCHOBHOM  MaTpHIbI

KOTOPOM PaBEH HYJIIO

1) T.Kpamepa

2) K.®.Taycca

3) ¢ moMoIIBI0 00PAaTHOW MAaTPHIIBI
4)  mo0BIM CIIOCOOOM

OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET W 3AlMILHUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

YK-2.3.1

CucremMa CcOBMeECTHA
TOTrJa U TOJBKO TOrjaa,

Koraa...

1)  Gonbme 1
2)  paHr MAaTPHIIbI CHCTEMbI PaBeH
PAHTy pacHIMPEHHOI MATPHIIBI
CHCTEMbI
3) panr paseH 0
4)  panr paseH |
OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

VK-2.3.1




Jl1st BeKTOpOB 4 u b | 1) BeKTOPHI HEPHEHAUKYIISAPHEI YVK-2.V.1

BBLITOJHSIOTCS 2) BeKTOPbI MapajLIeIbHbI

YCIIOBHS: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OJTHOMN

IPSAMOM

by by by 4) BeKTOpHI JieXKAaT Ha OIHON NPsIMOii

Gy @y Oz Orser:2) 4)

Toraa.... (Muctpykuust: TIpounTaiite TEKCT, BhIOSpUTE
NPaBUIbHBIC BAPHAHTHI OTBETOB W 3AIHILUTE
apryMeHTHlI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)

BexTopHoe 1)  KoJUTMHEapHOHW IUIOCKOCTH, B koTopoit | YK-2.3.1

MIPOU3BEICHUE NeXaT IePeMHOKaeMbIe BEKTOpa

BEKTOPOB a I B — 310 2) TNepNeHIHKYJISPHbIH TJIOCKOCTH, B

KOTOPOii JIeXKaT TMepeMHOKaeMble

BEKTOP. .. BeKTOpPbI

3) wHynesoi
4)  coBmajaroIni c OJIHUM u3
MEPEMHOKAEMbIX BEKTOPOB
Otser: 2)
(Muctpykums: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
PaccrosiHre OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 252 A2+ 02
10 TUIOCKOCTU MOYHO VAS+BVAT+C
BBIUHCIIHUTD o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
bopmyre. .. _JAJ_+E'J_ +Cl-u|Az+Hz +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|

VAT BT 40T mE 4nt 4 pT




OTtBet: 3)

(Muactpyknus: IlpounTtaiite TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

8 | 'eomerpuueckoe 1)  runepOomoi YK-2.3.1
MECTO TOYEK .
2) mapaboJoii
IJIOCKOCTH, CyMMa
paccTostHui or | 3)  OKPYXHOCTbIO
KOKION U3 KOTOPBIX 4)  smmncom
A0 ABYX JaHHBIX
_ | OTBer: 4)
TOUEK 3TOMU
IJIOCKOCTH ectb | (MucTpykuus: Ilpountaiite Tekct, BbIOEpUTE
BEeJTUYMHA MPaBUJILHBIN OTBET W 3alMIIUTE APTYMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE 1) x+1  y-2 z—4 YK-2.3.1
- o -3 2 4
PSIMOM, TPOXOAIICH
qyepes TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-3 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 g) E_yE_
-3 -2 -4
Otger: 1)
HNucrpykmus: IIpountaiite TekCT, BLIOEpUTE
b
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 VK-2.V.1

JIMHENHBIX YpaBHEHHUU

METOJIOM l'aycca

2) x=0,y=1,z=-2

3) x=0,y=-1,z=2




x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

4) x=0,y=-1,z=-2
OrBer: 1)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

11 | Beruucnuth -1 -6 YVK-2.V.1
D (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (G )
Otger: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, YK-2.V.1
LTI T 2) —ap
A_(“:i ﬂ"::)'
3) Qu
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
Otser: 2)
paBHO. ..
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at VK-2.3.1

Ha3bIBAETCsI 0OpaTHOM
Mmatpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1

3) A1-4=A-A1'=E




4) ATH-A=0

OTtBer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIONIHE BEIOOP OTBETA)

14 | CkanspHbIM 1) |.{£||E| ArcCos o VK-2.V.1
NPOU3BEACHUEM JIBYX .
2) lal |b| ctg a
HEHYJIEBBIX BEKTOPOB
d u b HasbiBaercs 3) |E||E| cos o
YHCII0, PaBHOE. . .
4) |al |b|tgcx
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15 | Yemy pasao | 1) O YK-2.V.1
CMEIIIaHHOe
2) 1
POU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPABWIBHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
MPOXOIAIEH  Yepe3 2) — —m
IIBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTbH o 3) Alx — xu) + B(y— }’uj =0
dbopmyre. ..

4) F_}’n:k(x_xuj




Otser: 2)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

17 | I'eomeTpuueckoe 1) TIlapabony YK-2.3.1
MECTO TOUYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
9KCLUEHTPUCHUTET € >1 3)  rumepGoxry
HpeJCcTaBIsieT co00M 4)  swmnc
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OChIO YK-2.V.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaTbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu  ypaBHeHHe 1) x+l  y-2  z—4 VK-2.V.1
. . 3 -2 -4
OpSMOM, MPOXOASIIEH
x+1 v+2 z+4
yepes TOUKY | ) = =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEePIEHINKYIISIPHO 3) . T o T .
TUIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .

Otser: 1)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

20 | Ompenenuts  Kkakoe | 1) x~+y~-8x=0 VK-2.V.1
ypaBHEHHE JMHAN . _
2) x=-2,25—37
COOTBETCTBYET 3
napabosie. .. 3)  -2x 43y -4x+15y+4=0
4)  x+4y-2y*-5=0
Ortser: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-2.V.1
JIMHEHHBIX YPaBHEHHUU 2)  Xx=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
22 | BeauciauTh YK-2.3.1

6D




9 (5 7)
Otger: 2)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-2.3.1
JeXKHUT Ha mpsiMoit y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2,5
Otgert: 2) 4)
(Muctpykuus: Ilpounraiite Tekct, BbIOepUTE
IpaBUJIbHBIE BAPUAHTHl OTBETOB U 3AIMILUTE
apryMeHTHI, 000CHOBBIBAIOLIHE BbIOOp
OTBETOB)
24 | Tlpsmasy =2X +5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HaIpaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 VK-2.3.1
PSIMBIMH
y=x+ly=5+3| 2 we=|;
onpezensercs o )
bopmye: 3) w'e= ‘li_l;fi}
9 o= |




Otser: 1)

WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

26 | Ilpu peleHnn 1) 5 3‘ YK-2.V.1
a 7
CHCTEMbI  JIMHEHHBIX
o 1 3
aBHEHUI
yp 2 |, 3
{ x,+3x, =5
4x,—Tx,=8 © 3 |5 3‘
8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEND A 4) 1 5‘
4 8
UMeeT BUJ:
Ortser: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) YK-2.V.3
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHHUI 3) (1,2
{xl—l- 2x, =10 4) (2;1)

4x, +8x,=1
! - Otser: 2)
METOAOM Kpasepa Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
HOJIY4YEH OTBET. ... .
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) YK-2.V.1
JMHEHHBIX YpaBHEHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)

Xy tx;—x3=0 4) (1;0;1)
2xy—x, tx3 =3
1T T2 Otser: 4)

g — 2x,+xg =2

Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

29 | lNokasarenbHas 1) VZez VK-2.V.1
dopMa KOMILIEKCHOTO — g
2) 2et
qucna o
. 5ais
z=-1+ i umeer BU: 3) V2e:
4) \V2e T
Otger: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
30 | Monyinb 1) 0 YK-2.V.1
KOMIUIEKCHOrO umcna | 2) 1
= —i paBeH: 3) 2
4) 5
OtBeT: 2)
WNucrpykuus: [IpounTaiite TeKcT, BhIOEpHTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakoii meton 1) OIIPEJICTUTEND | 2) Kpamepa YK-2.V.3
pELIEHUS] CUCTEMBI CHCTEMBI paBeH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anredpamyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO
IPUMEHSIOTCS B TOM 5) Marpuna He | 6) O6parHoii
clry4ae, ecii ... KBaJ[paTHas MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)




(Muactpykums:  Ilpouurtaiite  TeKCT W
YCTaHOBUTE cooTBeTcTBHE. K  Kaxmgoil
MO3WIIMK, JaHHOW B JIEBOM CTOJOIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(WM HECKOJBKO COOTBETCTBYIOIIMUX) B

MIPaBOM CTOJIOIIE)

Pemnre marpuunoe Haiitu matpuny X u3 ypaBHenus 4 =X = B, | VK-2.V.1
ypaBHEHHE. rue
BeimosnauTe -1 2 -9 —4

A= B =
MIPOBEPKY. { 3 —4} (23 ll])

OrtBer:

_{(5 2
X = (_2 _1)

(ITIpounTaiiTe TEKCT W 3aMMUIINTE Pa3BEPHYTHIH
000CHOBAHHBII OTBET).

OrneHnBaHNE TECTOBBIX 33 JaHUN:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBaHMEM BBIOOpA CUMTAETCS] BEPHBIM, €CIIM MPABWIIBHO yKa3aHa Iudpa
U TpHUBEJEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHNE C BEPHBIM OTBETOM OIIEHWBaeTCA 1 Oayiom, HEBEPHBI OTBET WM €ro OTCYTCTBUE —
0 Gamnos.

- 3aszaHue KOMOMHHMpPOBAaHHOIO THIIA C BBIOOPOM HECKOJBKMX BapHaHTOB OTBETAa U3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM O0OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl MUl ¥ MPUBEIEHBl KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BEIOOpE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 OamioM, eciau AONYLIeHbl OIIMOKHU WK
OTBET OTCYTCTBYeT — 0 Oasuios.

- 3ajaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MMO3UIMM W3 OJHOTO CTOJIOIIAa BEPHO COIOCTABJICHBI C
NO3ULUAMH Apyroro ctojibua). [TonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlieHUBaeTcs 1 6amiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB

- 3a/1aHKe OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIA/IAET
C JTAJIOHHBIM IO COJIEPKAHHWIO W TOJHOTe. [IpaBUIIBHBIN OTBET 3a 3aJaHUE OIEHHUBACTCS B 3
Oaita, eciay IOMyIleHa OjHa OMKOKa \ HETOYHOCTh \ OTBET MPaBHJIBHBIN, HO HE MOJHBIA - 1
Oa, eciu omymieHo 6osee 1 ommOKu \ OTBET HeMpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.

[lepeueHb TeM KOHTPONBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT
1 JIuneitnas anrebpa
2 AHanuTuyeckas reoMeTpus

10.4. MeToquveckre  MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJEp)KaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHUpYOIMUX MNOPSIOK U MPOUEaypy




IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4arolIMUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

Lenbto OUCHUIUIMHBL SBJISETCS — IMOJIYYEHUE CTYJEHTaMM HEOOXOAMMBIX 3HAHUH,
YMEHUH U HaBBIKOB B 00JAaCTU aHAJIMTHYECKOW M€OMETpUU M JIMHEHHOHN anreOpbl, pa3BUTHE
MPOCTPAHCTBEHHOTO TMPEJCTABICHHUS CTYIEHTa; BOOOPaKEHHS, JIOTMYECKUX M  CUETHBIX
CIOCOOHOCTEH; OpPraHM30BAaHHOCTH IPU NPOBEAEHUM OOJbIIEro 00beMa BBIYHUCICHUMH;
WCTIOJb30BAHUSI MAaTEMAaTHKHU JJISl PELICHUsT KOHKPETHBIX 3ajay, 00ecriedeHrue OCHOBBI ISt
IIPUMEHEHHsT MAaTEMaTHYECKUX METOJOB HMCCIEAOBAHMS, MOACIUPOBAHUS, IIPOCKTUPOBAHNUSA,
ONUPAOIIYIOCS HA JAaHHYI AMCUUIUIMHY, KOTOpBIE UIpalOT Bce OOJBIIYI0 pPOJIb B
COBPEMEHHOW HayKe U TEXHUKE.

11.1. Meroanyeckue ykazaHUs IS OOYYaIOIIMXCS MO OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuasia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTepHuaa — JOIMYECKH CTPOHHOE, CUCTEMHOE,
ri1y0oKoe M CHOE M3J0XKeHue ydyeOHoro marepuana. HazHaueHue coBpeMEHHOH JeKIUM B
paMKax JUCIHUILIMHBI HE B TOM, YTOOBI IMOJIYYUTh BCIO MHPOPMALIMIO 110 TEME, 2 B OCBOCHHH
(GbyHIaMEHTaJIbHBIX NpOOJIeM JUCLUIUIMHBL, METOAOB HAY4YHOTO IIO3HAHMs, HOBEHIIMX
JOCTHKCHUIM HayIHOUH MbICTH. B yueOHOM mporiecce JIeKIUs BBIMOTHICT METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M HHGPOpPMALMOHHYIO (YHKIMM. JIeKuus pacKpblBaeT MNOHITUHHBIN
anmnapaT KOHKPETHOM o0iacTu 3HaHusA, €€ MNpoOJeMbl, JAaeT LENbHOE IPEICTaBICHUE O
JUCLUILIMHE, I0Ka3bIBAET B3AUMOCBA3b C APYTUMH JUCLUILIMHAMMU.

[Imanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMUCS JIEKIIMOHHOTO MaTepHaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX ONPEAEIAETCS LEeJIEBO YCTAHOBKOW K KayKJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPENOAABATEIIEM;

— pasBuTHE MPO(ECCHOHATBHO-ACIOBBIX KAuecTB, JIIOOBM K TPeAMETy H
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBILIUICHHUS.

— IOSBJICHME HEOOXOJUMOIro MHTEpeca, HEOOXOAMMOIo JUIsl CaMOCTOSATENbHOM
paboThI;

— MOJIyY€HUE 3HAHUI O COBPEMEHHOM YPOBHE pa3BUTUS HAYKU U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA OJIMKaMIINe TOJbL;

— HAYYHUTBCS METOAMYECKH 00pabaThiBaTh MaTepHal (BBLAEIATH IJIaBHBIE MBICIH U
MIOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  PA3IAYHBIX
(bopMyIIMpOBKax);

— TOJy4YEeHUE TOYHOTO MOHUMAHUS BCeX HEOOXOUMbIX TEPMUHOB U MOHITHH.

JIeKMOHHBIA MaTepual MOXKET CONPOBOXKIATHCSA JIEMOHCTpalUed ClailoB H
UCIOJIb30BAHUEM PAa3/aTOYHOIO MaTepuana MpU TNPOBEICHUM KOPOTKHX JHUCKycCHUl 00
O0COOEHHOCTSIX MPUMEHEHHUS OT/I€IbHBIX TEMATUK IO TUCIUIUINHE.

CrpyKTypa nNpefocTaBieHusl JEKIHNOHHOTO MaTepyaa:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.
— JloKa3arenbCTBO TEOPEMBI.
— HNnmroctpupyromye npumepsl.

11.2.  Meroanyeckue  yKazaHusi Uil OOy4alOIIMXCS MO  MPOXOXKJIEHHIO
MPAKTUYECKUX 3aHITUH

[IpakTyeckoe 3aHATHE SBISAETCS OJAHOM M3 OCHOBHBIX (POPM OpraHu3aluu yueOHOTroO
mporecca, 3aKJIOYArONIeHCss B BBIMOJHEHWH  OOYYalONIMMHCS TI0J] PYKOBOJICTBOM
npernojiaBaTeNss KOMIUIEKca Y4eOHBIX 3aJaHUi C I1IEJbI0 YCBOEHHS HAyYHO-TEOPETHUYECKUX



OCHOB y4YeOHOW JWCIMIUIMHBI, MPUOOPETEHHs YMEHHH M HaBBIKOB, OIBITa TBOPYECKOM
NESITeIbHOCTH.

Lenpto mpakTUYECKOrOo 3aHATHS U1 OOydarollerocs SBISIETCS  IPUBUTHE
o0yyJaromemMcsi YMEHUH U HaBbIKOB ITPAKTUYECKOHN 1E€ATEILHOCTH 110 U3y4aeMOM JUCLUIUIMHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00y4YarOMIeMcs PAKTHYECKUX 3aHATHI:

— 3aKpeIvieHue, yrilyOJeHHue, paclIMpeHHe U JeTaau3alus 3HAaHWW NpU pelleHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE I103HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIIBHOCTH  MBIIUIEHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAMH W METOJMKAMHM M3Y4YEeHHUS KOHKPETHOW y4eOHOI
JUCLUIUINHBL,

— BbIpa0OTKa CIIOCOOHOCTHM JIOTMYECKOTO OCMBICIEHHUS IOJYyYEHHBIX 3HAHUN IS
BBINOJIHEHUS 3a/laHUI;

— o0ecrieyeHre paloHAILHOTO COYETAaHUS KOJUICKTUBHON U MHIUBUAYAILHOU GOopM
o0Oy4eHusl.

OYHKIUY TPAKTUHYECKUX 3aHATHI:

— II03HABaTeJIbHAS;

— pa3BHBAIOILAS;

— BOCIIUTATEIbHAs.

ITo xapakTepy BBINOJHSIEMBIX OOYYarOIIMMCS 3aJaHUM 10 MPAKTUYECKUM 3aHATHIM
MO/IPa3ACIIAIOTCS Ha:

— O3HAKOMHUTEIbHBIE, IPOBOAMMBIE C II€JbI0 3aKpEIUICHUs] U KOHKPETU3alUH
M3Yy4EHHOI'0 TEOPETUUECKOro MaTepuaa,;

— QHAJUTHYECKHE, CTaBANIME CBOEH IENbI0 TOJy4YeHHE HOBOW wHH(popManuum Ha
OCHOBE ()OpMAITM30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBsSI3aHHbIE C  TOJIY4YeHHEM HOBOM  HHOpManmuu  myTem
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PELICHUIO 3a]1ay.

@opMbl OpraHu3alvy TMPaKTUYECKUX 3aHATHI omnpexaenstorcs B coOOTBETCTBUU CO
cnenn(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOM NUCHMILIMHBI U LensiMu o0ydyeHus. OHU MOTyT
MIPOBOAUTHCS:

— B UHTepakTUBHOW ¢Qopme (pelieHue CHUTYyallMOHHBIX 3a/ad, 3aHATUSA 110
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUHM, [E€JIOBBIE HUIPHI, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTALMOHHbIE 3aHATHS, BbIE3JHBIE 3aHATUS B OpraHu3aluu (IPEeanpusTHs), AeToBast
yyeOHasi urpa, pojeBas Wrpa, ICHXOJOIMYECKHH TPEHMHI, Kelc, MO3roBOM IITYpM,
IPYNIOBBIE TUCKYCCHH);

— B HE UHTEpPaKTUBHOHN (hopMme (BBIMOIHEHNE YIPaKHEHUH, pellieHre TUIIOBBIX 33/a4,
pelleHre CUTYallMOHHBIX 33Ja4 U JIpyroe).

MeTtoauka npoBeACHUs MPAKTUUECKOTO 3aHIATHUSI MOXKET OBITh Pa3IM4HOM, MPH ITOM
BaXXHO JIOCTHKEHHE OOIEeH 1eIH TUCIUIIIUHBI.

TpeboBaHMs K MPOBEACHUIO MPAKTUYECKUX 3aHITUH

[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alUCH B OKYpPHaT MpPENoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABISAETCS TeMa MPAKTUUECKUX 3aHATHA.

[IpemomaBaTens YuTaeT ycjIOBHE 3aJaydl M MpeJIaraeT CTYACHTaM CaMOCTOSTEIEHO
peLuTh 33aj7auy, UCIIONb3Ys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIN
MIEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecim CTyIeHT MpaBHIILHO PEIIHIT
3ajady, OH moay4aer 5 OamoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIBIO MPEnoaaBaTes,
TO moiy4yaer 4 Oaita. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIaEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DT OOHYCHI
n00aByIsIOTCS K 001Iel cymme 0aioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.



CryaeHTam BbIJAETCs JOMallHEe 3aJaHuEe B BUJIE 3a7a4, KOTOpPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauyeckue  yKazaHus I OOYYarONIUMXCS 1O  MPOXOXKICHUIO
CaMOCTOSITENTLHOW PabOTHI

B Xo071€ BBINOIHEHUS] CaMOCTOSITETIbHON paObOThI, 00YJaIOLIHIACS BHIOJIHSAET paboTy 110
3aJ[aHUI0 M IPU METOJIMYECKOM PYKOBOJICTBE MPEIOaBaTelis, HO 0e3 ero HemoCpeICTBEHHOTO
YUYaCTHSL.

Jnst obydaronmxcst mo 3a04Hoi (popme oOydeHus, caMOCTOsATeNIbHAsT paboTa MOKET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITIOTHEHUSI CAMOCTOSATEIBHON padoThI, y 00ydarommerocs GopMUpyercs
1esiecooOpa3Hoe TUTAHUPOBaHHE pabodero BPEMEHH, KOTOPOE IIO3BOJISIET UM DPa3BHBATh
YMEHHUSI U HAaBBIKA B YCBOCHHU M CHCTEMATH3allUU MPHOOpPETaeMbIX 3HAHUH, 0OecIeYrBacT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHUOA OOYYCHHUs, IOMOTaeT IOJyYUTh HABBIKA
MOBBIIICHUS MPO(ECCHOHATLHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepUallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO — paboTy
00yJarOIUXCsI SIBJISTFOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 10 AUCIUTLINHE.

11.4. Meroaudeckue yKazaHUS JUISI OOYYAIOIIUXCS IO MPOXOXKICHHUIO TEKYIIETO
KOHTpOJISl YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IPEAYCMATPUBACT KOHTPOJb KAadyeCTBA 3HAHWUU
00y4aroIuxcsi, OCyIIECTBISIEMOrO B TEUEHUE CEMECTpPa C IIeJIbI0 OLICHUBAHUS X0/1a OCBOCHHS
JVCLUTIIIUHBL.

B Teuenune cemectpa B cucteme aucTaHiuoHHoro ooOydenus ['YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIBE IIPOBEPOUYHBIE pabOThl IO PpEHIEHHIO 3ajad U OJUH
TEOpEeTUYECKHil onmpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpPOCOB» B
cucTeMe JUCcTaHIMOHHOro o0yuenus I'Y All).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUYHOM  aTTecTanMd (IpU  HMCIOJb30BaHUU  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OILICHUBAHUS, KKIBIH BUJ KOHTPOISA OIICHHBAeTCsS B Oamnax, U3 KOTOPBIX (QopMHUpYyeTCs
WUTOTOBBIN PE3YJIHTAT).

11.5. Meroauueckue  ykasaHus Uil OOydarolIUXCSl MO  MPOXOXKACHUIO
IIPOMEXYTOUYHOM aTTeCTaluu.

[IpomexyrouHas arrecrauuss OOy4arOIMXCs MpPeJyCMaTpUBaeT  OLIEHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs Mo JucuUIUIMHe. OHa BKIIIOYAeT
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HaHUH, MOJTY4EeHHBIX OOy4arolMMcsi B Ipolecce
W3yYyeHHUs BCEM JUCLMIUIMHBI WJIM €€ YacTH, HAaBBIKOB CAaMOCTOSITENIbHOW paloThl,
CIIOCOOHOCTH MPHUMEHSTh MX ISl pPElIeHUs MPaKTUYECKUX 3ajad. DK3aMEH, Kak MpaBuIo,
IIPOBOAMTCS B NEPUOJ 3K3aMEHALMOHHON CECCHM M 3aBEPILAETCsl aTTECTALIMOHHOW OLIEHKOMN
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, KHEYIOBIETBOPUTEIHLHOM.

Cucrema OLIEHOK NpPU MPOBEAECHUHM IPOMEXYTOUHOM aTTECTallMM OCYIIECTBISAETCS B
cooTBeTcTBUM ¢ TpeboBanusMu [lonoxennit «O TekylleM KOHTPOJE YCIIEBAa€MOCTH H
MIPOMEKYTOUHOM aTTecTtanuu cryaeHToB ['YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYIBHO-PEUTUHTOBON CHUCTEME OIEHKH KauecTBa y4eOHOW pabOoThI
ctynentoB B 'Y AIDy.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoit




